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PROBLEM TO BE SOLVED: To correct uneveness in luminance 
due to deviation in TFT characteristics by measuring the 
currents that flow in organic EL elements, without providing a 
current measuring element for each pixel in an active matrix 
constitution. 

SOLUTION: In an electro-optical device, active elements and 
organic EL elements are arranged in a matrix manner, a plurality 
of current-supplying wires is arranged to supply currents to the 
organic EL elements and a current- measuring element is 
provided for each current supplying wire. A scanning voltage is 
given to one scanning line, prescribed data voltages are supplied 
to data lines in synchronism with the scanning voltage and 
current values that flow in the organic EL elements are 
measured by the current-measuring elements. Then, the 
scanning voltage is given to the same scanning lien and data 
signals, which make electro-optical elements in a zero 
gradation, are supplied to the data lines in synchronism with the 
scanning voltage. The above drive operations are conducted for 
each scanning line, and the data voltage to be given to each 
active element is corrected, based on the obtained current measurement values. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] While the electro-optics component controlled by the active component and this active component 
on a substrate is arranged in the shape of a matrix It is arranged so that the data line which gives the 
scanning line and the data electrical potential difference which give a scan electrical potential difference 
may intersect this active component mutually [ near this active component ]. Furthermore, two or more 
current supply source lines for supplying a current to this electro-optics component through this active 
component are arranged, and it sets to the electro-optic device with which the amperometry component for 
measuring a current for every current supply source line was prepared. By each amperometry component, 
give a scan electrical potential difference to the one scanning line in order to measure the current value 
which flows to each of two or more electro-optics components connected to the current supply source line 
by which the amperometry component has been arranged, and it synchronizes with the timing. The step 
which measures the current value which supplies a predetermined data electrical potential difference to each 
data line, and flows for this electro-optics component by this amperometry component, Give a scan 
electrical potential difference again to the same scanning line, and the step which supplies the data signal 
which makes this electro-optics component 0 gradation is performed to each data line to each scanning line 
synchronizing with the timing. The electro-optic device characterized by amending the data electrical 
potential difference given to each active component so that the current which flows for each electro-optics 
component may become equal based on the acquired amperometry value. 

[Claim 2] Furthermore, the electro-optic device according to claim 2 characterized by amending the data 
electrical potential difference given to said active component so that the brightness value of said electro- 
optics component may be measured in the direction which intersects said current supply source line and the 
brightness of each electro-optics component may become equal based on the obtained brightness measured 
value and said amperometry value. 

[Claim 3] While the electro-optics component controlled by the active component and this active component 
on a substrate is arranged in the shape of a matrix It is arranged so that the data line which gives the 
scanning line and the data electrical potential difference which give a scan electrical potential difference 
may intersect this active component mutually [ near this active component ]. Furthermore, it sets to the 
electro-optic device with which one amperometry component was prepared in order to arrange two or more 
current supply source lines for supplying a current to this electro-optics component through this active 
component and to measure the current of this current supply source line. Give a multiple-times scan 
electrical potential difference to the one scanning line in order to measure the current value which flows to 
each of two or more electro-optics components by this amperometry component, and it synchronizes with 
the timing of each time. Supply a predetermined data electrical potential difference to the one respectively 
different data line, and the data signal which makes this electro-optics component 0 gradation is supplied to 
the other data lines. Perform the step which measures the current value which flows for this electro-optics 
component by this amperometry component to each scanning line, and based on the acquired amperometry 
value, so that the current which flows for each electro-optics component may become equal The electro- 
optic device characterized by amending the data electrical potential difference given to each active 
component. 

[Claim 4] While the electro-optics component controlled by the active component and this active component 
on a substrate is arranged in the shape of a matrix It is arranged so that the data line which gives the 
scanning line and the data electrical potential difference which give a scan electrical potential difference 
may intersect this active component mutually [ near this active component ]. Furthermore, it sets to the 
electro-optic device with which one amperometry component was prepared in order to arrange two or more 
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current supply source lines for supplying a current to this electro-optics component through this active 
component and to measure the current of this current supply source line. A TFT component is prepared in a 
substrate veranda rather than this electro-optics component for every current supply source line. In order to 
measure the current value which flows to each of two or more electro-optics components by this 
amperometry component By supplying a predetermined data electrical potential difference to each data line, 
and scanning sequentially said TFT component prepared for every current supply source line, while giving a 
scan electrical potential difference to the one scanning line Perform the step which carries out sequential 
measurement of the current value which flows for this electro-optics component by this amperometry 
component to each scanning line, and based on the acquired amperometry value, so that the current which 
flows for each electro-optics component may become equal The electro-optic device characterized by 
amending the data electrical potential difference given to each active component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electro-optic device which used electro-optics 

components, such as an organic EL device. 

[0002] 

[Description of the Prior Art] Since an organic EL device is a spontaneous light corpuscle child who emits 
light himself, without needing the light source for others, when this is applied to a display, it hides 
possibility of enduring liquid crystal and that the thin display on which a wide-field-of-view angle is 
acquired by high contrast will be obtained. 

[0003] Drawing 1 is the outline sectional view showing the structure of a common organic EL device. Here, 
the laminating of an anode plate 2, a hole injection layer 3, the electron hole transportation layer 4, a 
luminous layer 5, the electronic transportation layer 6, and the cathode 7 is carried out to order on the 
substrate. And an electron is poured in for a hole (electron hole) from cathode 7 from an anode plate 2 by 
impressing direct current voltage to two electrodes 2 and 7. In case 1-fold term excitation state of a 
fluorescence molecule is generated by these two recombination and that singlet excited molecule returns to a 
ground state by it, it is the principle that luminescence of an organic EL device is obtained according to a 
series of processes in which light is emitted outside. 

[0004] The property of the common organic EL device to drawing 2 (a) - drawing 2 (c) is shown. Drawing 2 
(a) shows the relation between applied voltage and brightness, drawing 2 (b) shows the relation between 
applied voltage and a current, and drawing 2 (c) shows the relation between applied voltage and luminous 
efficiency. If brightness becomes more than a certain threshold voltage, it will increase gradually, and if 
current density also becomes more than a certain threshold voltage, it will increase gradually. Moreover, 
luminous efficiency serves as maximum in a certain electrical potential difference. 

[0005] In recent years, the display of the passive-matrix configuration which used the organic EL device, 
and a active-matrix configuration is developed briskly. 

[0006] The circuitry of the display of a passive-matrix configuration general to drawing 3 is shown. Here, an 
organic EL device is arranged in the shape of a matrix, and the data line connected with the scanning line 
connected to the scan driver at the data driver crosses mutually (it intersects perpendicularly in this 
example), and is formed. The scanning line is connected to the cathode of an organic EL device, and the 
data line is connected to the anode plate of an organic EL device. 

[0007] In the display of this passive-matrix configuration, the organic EL device by which only the period 
which has chosen each scanning line was connected to it emits light. For this reason, if the number of the 
scanning line increases and duty ratio goes up, the period which has chosen each scanning line will become 
short, and the lighting time amount of each pixel will become short, consequently brightness reduction of a 
display will be caused. If the applied voltage to an organic EL device is increased and the brightness of each 
pixel is raised in order to avoid this, since luminous efficiency falls so that it becomes a high voltage, 
generally it will cause increase of power consumption. 

[0008] The circuitry of the display of a active-matrix configuration general to drawing 4 is shown. Here, the 
organic EL device and the active component which controls it are arranged in the shape of a matrix. As 
shown in drawing 5 , two kinds, the switching TFT which is TFT n channels, and the driving TFT which is 
TFT p channels, are required for an active component. Moreover, the data line which gives the scanning line 
and the data electrical potential difference (data signal) which give a scan electrical potential difference 
(signal which opens the gate) to this active component crosses mutually (it intersects perpendicularly in this 
example), is formed, and is respectively connected to the scan driver and the data driver. Furthermore, the 
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current supply source line for supplying a current to an organic EL device through an active component is 
formed in parallel with the data line. 

[0009] In the display of this active-matrix configuration, the gate signal of Switching TFT is inputted from 
the scanning line, and the charge of an amount according to a data signal is inputted into a capacitor from 
the data line synchronizing with this. According to the amount of charges accumulated in this capacitor, the 
resistance between the source drains of Driving TFT is determined, a current is supplied to an organic EL 
device from a current supply source line, and an organic EL device emits light. And since a current supply 
source is carried out to an organic EL device from a current supply source line through Driving TFT even 
after Switching TFT is closed, it becomes possible to make an organic EL device emit light till the next 
scan. For this reason, since it can drive by the low battery so that brightness reduction of a display may not 
be caused even if duty ratio goes up, low-power-ization is attained. Moreover, it is also possible for the 
resistance between source drains to be decided according to the data signal from the data line in this 
configuration, for the brightness according to a data signal to be obtained since the amount of currents 
supplied to an organic EL device by this is decided, and to perform a gradation display. 
[0010] Thus, since low-power-ization can be attained on the display of a active-matrix configuration 
compared with a passive-matrix configuration, it is desirable. However, with a active-matrix configuration, 
for property dispersion of Driving TFT, the amounts of currents which flow to an organic EL device in each 
pixel differed, and there was a fault that brightness unevenness occurred. 

[001 1] In order to avoid this, input an indicative data into EL display panel beforehand, a full screen is made 
to turn on, the brightness of each pixel at that time is measured, the average of this measured value is 
computed, that difference is computed further, and amendment information memory is made to memorize 
by making that difference into correction value in JP,1 1-282420, A. And display dispersion is amended by 
adding the correction value to an indicative data (data signal) with an adder, and inputting into EL display 
panel. Thereby, the brightness unevenness of the EL element by property dispersion of TFT can be 
amended. 

[0012] Moreover, the organic EL device deteriorated with luminescence time amount, and also had the 
problem that luminescence brightness decreased. Generally, since the luminescence frequency for every 
pixel differs, the pixel with much luminescence frequency becomes dark gradually, and since few 
[ luminescence frequency ] pixels have little change, brightness unevenness generates them. 
[0013] When each organic EL device is driven with a predetermined electrical-potential-difference value, 
the current value which flows to an organic EL device is measured, and memory is made to memorize this 
current value in JP, 10-2544 10, A, in order to avoid this. And the data signal was calculated based on the 
current value, and it has decided on the luminescence time amount within an one-frame period. Thereby, the 
brightness unevenness by degradation of an organic EL device can be amended. 

[0014] Furthermore, a current detection means to detect the current which flows to each pixel of the organic 
EL device under lighting is established, and the lighting time amount or lighting current of a pixel is 
controlled by JP,2000- 187467, A according to the detected current. Thereby, the brightness change by 
dispersion in a component or degradation can be detected, and good gradation control can be performed. 
[0015] 

[Problem(s) to be Solved by the Invention] In a passive-matrix configuration, for the drive approach which 
was mentioned above, sequential luminescence is carried out for every pixel on each scanning line, and a 
current does not flow and emit light to each organic EL device on the scanning line which the scan ended. 
For this reason, if an amperometry component exists for every data line like JP,2000- 187467, A, the current 
which flows to each organic EL device is detectable. 

[0016] However, it was impossible in the former to have applied this technique to a active-matrix 
configuration. The reason is that it measures the total of a current value which flows to all the organic EL 
devices connected to the current supply source line when an amperometry component is prepared for every 
current supply source line since a current is supplied to an organic EL device through Driving TFT even 
after the scan of Switching TFT was completed. 

[0017] For this reason, when it is going to measure the current which flows to the organic EL device of each 
pixel, the amperometry component needs to be arranged for every pixel like JP, 10-2544 10, A. However, if 
an amperometry component is arranged for every pixel, since decline in a numerical aperture will be caused 
and the circuitry of each pixel will also become complicated, it becomes the factor of manufacture yield 
reduction. Furthermore, since property dispersion is in the amperometry component for every pixel itself, 
exact current detection is impossible. 

[0018] This invention is made so that it may solve the technical problem of such a conventional technique, it 
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can measure the current which flows for electro-optics components, such as an organic EL device and an 
inorganic EL element, even if it does not prepare an amperometry component for every pixel in a active- 
matrix configuration, and aims at offering the electro-optic device which can amend the brightness 
unevenness by dispersion in a TFT property. 
[0019] 

[Means for Solving the Problem] While the electro-optics component controlled by the active component 
and this active component on a substrate is arranged in the shape of a matrix, the electro-optic device of this 
invention It is arranged so that the data line which gives the scanning line and the data electrical potential 
difference which give a scan electrical potential difference may intersect this active component mutually 
[ near this active component ]. Furthermore, two or more current supply source lines for supplying a current 
to this electro-optics component through this active component are arranged, and it sets to the electro-optic 
device with which the amperometry component for measuring a current for every current supply source line 
was prepared. By each amperometry component, give a scan electrical potential difference to the one 
scanning line in order to measure the current value which flows to each of two or more electro-optics 
components connected to the current supply source line by which the amperometry component has been 
arranged, and it synchronizes with the timing. The step which measures the current value which supplies a 
predetermined data electrical potential difference to each data line, and flows for this electro-optics 
component by this amperometry component, Give a scan electrical potential difference again to the same 
scanning line, and the step which supplies the data signal which makes this electro-optics component 0 
gradation is performed to each data line to each scanning line synchronizing with the timing. The data 
electrical potential difference given to each active component is amended, and the above-mentioned purpose 
is attained by that so that the current which flows for each electro-optics component may become equal 
based on the acquired amperometry value. 

[0020] According to the above-mentioned configuration, as shown in the operation gestalt 1 mentioned later, 
it is possible to measure the current value to which an amperometry component flows for each electro-optics 
component in the configuration prepared for every current supply source line, and to amend a data electrical 
potential difference (data signal). 

[0021] Furthermore, the data electrical potential difference given to said active component may be amended 
so that the brightness value of said electro-optics component may be measured in the direction which 
intersects said current supply source line and the brightness of each electro-optics component may become 
equal based on the obtained brightness measured value and said amperometry value. 

[0022] According to the above-mentioned configuration, as shown in the operation gestalt 2 mentioned later, 
even if dispersion is in the amperometry component itself, it is possible to prevent dispersion arising in the 
luminescence brightness of an electro-optics component. 

[0023] While the electro-optics component controlled by the active component and this active component on 
a substrate is arranged in the shape of a matrix, the electro-optic device of this invention It is arranged so 
that the data line which gives the scanning line and the data electrical potential difference which give a scan 
electrical potential difference may intersect this active component mutually [ near this active component ]. 
Furthermore, it sets to the electro-optic device with which one amperometry component was prepared in 
order to arrange two or more current supply source lines for supplying a current to this electro-optics 
component through this active component and to measure the current of this current supply source line. Give 
a multiple-times scan electrical potential difference to the one scanning line in order to measure the current 
value which flows to each of two or more electro-optics components by this amperometry component, and it 
synchronizes with the timing of each time. Supply a predetermined data electrical potential difference to the 
one respectively different data line, and the data signal which makes this electro-optics component 0 
-gradation is supplied to the other data lines. Perform the step which measures the current value which flows 
for this electro-optics component by this amperometry component to each scanning line, and based on the 
acquired amperometry value, so that the current which flows for each electro-optics component may become 
equal The data electrical potential difference given to each active component is amended, and the above- 
mentioned purpose is attained by that. 

[0024] According to the above-mentioned configuration, as shown in the operation gestalt 3 mentioned later, 
it is possible to measure the current value which flows for each electro-optics component by one 
amperometry component, and to amend a data electrical potential difference (data signal). 
[0025] While the electro-optics component controlled by the active component and this active component on 
a substrate is arranged in the shape of a matrix, the electro-optic device of this invention It is arranged so 
that the data line which gives the scanning line and the data electrical potential difference which give a scan 
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electrical potential difference may intersect this active component mutually [ near this active component ]. 
Furthermore, it sets to the electro-optic device with which one amperometry component was prepared in 
order to arrange two or more current supply source lines for supplying a current to this electro-optics 
component through this active component and to measure the current of this current supply source line. A 
TFT component is prepared in a substrate veranda rather than this electro-optics component for every 
current supply source line. In order to measure the current value which flows to each of two or more electro- 
optics components by this amperometry component By supplying a predetermined data electrical potential 
difference to each data line, and scanning sequentially said TFT component prepared for every current 
supply source line, while giving a scan electrical potential difference to the one scanning line Perform the 
step which carries out sequential measurement of the current value which flows for this electro-optics 
component by this amperometry component to each scanning line, and based on the acquired amperometry 
value, so that the current which flows for each electro-optics component may become equal The data 
electrical potential difference given to each active component is amended, and the above-mentioned purpose 
is attained by that. 

[0026] According to the above-mentioned configuration, as shown in the operation gestalt 4 mentioned later, 
it becomes possible to measure the current value which flows for each electro-optics component by one 
amperometry component, and to amend a data electrical potential difference (data signal). 
[0027] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained, referring to a 
drawing. 

[0028] (Operation gestalt 1) Drawing 6 is a circuit diagram for explaining the configuration of the organic 
EL panel which is 1 operation gestalt of the electro-optic device of this invention. The organic EL device 
with which this organic EL panel is controlled by the active component and it at a substrate top is arranged 
in the shape of a matrix. On the substrate 1, the laminating of an anode plate 2, a hole injection layer 3, the 
electron hole transportation layer 4, a luminous layer 5, the electronic transportation layer 6, and the cathode 
7 is carried out to order, and the organic EL device is constituted, as shown in drawing 1 . Moreover, the 
active component consists of switching TFT, driving TFT, and a capacitor, as shown in drawing 5 . 
Moreover, it is arranged so that the data line which gives the scanning line and the data electrical potential 
difference which give a scan electrical potential difference may intersect an active component mutually 
[ near the active component ]. The scanning line is connected to a scan driver and the data line is connected 
to the data driver. Furthermore, two or more current supply source lines for supplying a current to an 
electro-optics component through an active component are arranged. 

[0029] Furthermore, with this operation gestalt, the amperometry component for measuring a current for 
every current supply source line is prepared. As this amperometry component, the thing of a configuration 
as shown, for example in drawing 1 8 can be used. The memory device for memorizing an amperometry 
result is connected to an amperometry component, and the memory device is connected to the data driver 
through the arithmetic element. 

[0030] Next, in the organic EL panel constituted in this way, how to amend the brightness unevenness of the 
organic EL device by dispersion in a TFT property is explained. First, how to measure the current value 
which flows to each organic EL device is explained. First, a scan electrical potential difference is given to 
the first scanning line, and the gate of the switching TFT on the first scanning line is made open. 
Synchronizing with this, a predetermined data electrical potential difference (for example, electrical 
potential difference for realizing the current which corresponds when the division-into-equal-parts rate of 
the brightness is carried out in a current-brightness property) is inputted through each data line. According 
to the amount of charges accumulated in the capacitor, it is opened by the gate of Driving TFT by this, and a 
current flows into the organic EL device on the first scanning line from a current supply source line. The 
gate voltage of the driving TFT at this time is almost equal to a data electrical potential difference, and the 
current according to it flows to an organic EL device. The amount of currents which flows to each organic 
EL device at this time is measured by the amperometry component, and a memory device is made to 
memorize a measurement result. Then, a scan electrical potential difference is again given to the first 
scanning line, and the gate of the switching TFT on the first scanning line is made open. Synchronizing with 
this, it lets each data line pass and the data electrical potential difference which makes an organic EL device 
0 gradation is inputted. Thereby, a current will not flow to the organic EL device on the first scanning line. 
[0031] The above scan is performed about other scanning lines one by one. It enables this to measure all the 
current values that flow to each organic EL device. 

[0032] For example, the amount of currents which flows to each organic EL device on the first data line 
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(organic electroluminescence (1 1), organic electroluminescence (1 2), organic electroluminescence (1 
n)) is measured by the amperometry component 1 . As for this amount of currents, when amount of currents) 
is taken along an axis of ordinate, log(I) (I has dispersion in it, as shown in drawing 7 . This is based on 
property dispersion of Driving TFT. Thus, if the amounts of currents which flow to each organic EL device 
differ, the brightness obtained will also differ and brightness unevenness will occur. 
[0033] Next, this current value dispersion is amended and how to obtain uniform brightness is explained. 
The current value which flows with gate-voltage:Vgate in general TFT: The relation of log (I) comes to be 
shown in drawing 8 . The part which leans in this drawing 8 is [0034]. 
[Equation 1] 

logQ=aVgoto+b (atttt*. biMDtt) - (1) 

[0035] It can come out and the straight line expressed can define. 

[0036] If the properties of a TFT component differ, as shown in drawing 9 , a difference will arise in a 
property. For this reason, even if it inputs the same gate voltage, dispersion arises in the flowing current 
value. However, in each TFT, it hardly changes about a of the above-mentioned formula (1). Moreover, in 
circuitry as shown in drawing 6 , it is thought that gate voltage is equal to a data signal (data electrical 
potential difference). 

[0037] Here, in order to simplify explanation, only the current value ( drawing 7 ) which flows to three 
organic EL devices, the organic electroluminescence (1 1) in drawing 6 , organic electroluminescence (1 2), 
and organic electroluminescence (1 3), is considered, and how to amend brightness based on this is 
considered. These are the current values which flowed when the same data electrical potential difference 
(hereafter referred to as Vc), i.e., the same gate voltage, was given to Driving TFT, and are respectively 
taken as log (II), log (12), and log (13). this — axis-of-abscissa: — when it plots in a graph as gate voltage 
(Vgate) and an amount log of axis-of-ordinate: currents (I), it comes to be shown in drawing 10 . Since the 
current characteristic of TFT is known as shown in drawing 8 , when it is made to pass each point of 
drawing 10 , it comes to be shown in drawing 1 1 . At this time, the leaning straight line of a part is [0038]. 
[Equation 2] 

*«EL(1.1)Ttt. logC0=aV ga ie + (log(Ii)-aV c ) - (2) 
*«EL(U)Ttt, log(0=aV g<1 te + (log(l2)-aVc) - (3) 
^8!EL(1 3 3)^ logOJ^Vy.to + OogClsHVc) - (4) 

[0039] ** — it is expressed like. 

[0040] It is [0041] when it asks for the gate voltage to which the current value of criteria is decided to be the 
current which flows to organic electroluminescence (1 2), and the same current value as organic 
electroluminescence (12) flows also in organic electroluminescence (11) and organic electroluminescence 
(13) from the above-mentioned formula (2) and the above-mentioned formula (4) here, as shown in drawing 
7. 

[Equation 3] 

*«el(i.i)tb. 'Qrtd-ioggO+dVc 
ff«EL(l,3)-e«, '°9a2Hog(l3HoVc 

[0042] It becomes. If this gate voltage is respectively inputted into the driving TFT of organic 
electroluminescence (11) and organic electroluminescence (1 3), the same current as organic 
electroluminescence (12) will flow, and uniform brightness will be obtained. In addition, since there is little 
dispersion between components, a can be beforehand measured by any one TFT. 

[0043] Thus, even when the current values which flow when the same data electrical potential difference 
(gate voltage) is given to Driving TFT differ, the same current is passed to an organic EL device, and it can 
make it possible to obtain uniform brightness by amending a data electrical potential difference by the easy 
operation. 

[0044] In amendment of other data electrical potential differences (gate voltage of Driving TFT), although 
the above-mentioned amperometry may be performed again, it can also ask by count using the above- 
mentioned formula (2) - above-mentioned type (4). For example, the current which flows in organic 
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electroluminescence (1 2) at the time of gate voltage Vc ! is [0045]. 

[Equation 4] 

oVc+(log(l2)-GV c ) 

[0046] It is come out and expressed. It is [0047] when it asks for the gate voltage to which the same current 
value as organic electroluminescence (12) flows from the above-mentioned formula (1) and the above- 
mentioned formula (3) in organic electroluminescence (1 1) and organic electroluminescence (1 3). 
[Equation 5] 

W«EL(M)Ttt. '°9Cl2)-lo 9 (Ii)+oVc 
*«EL(t,3)-e«, lo g(l2)-log(l3)+oVc 

[0048] It becomes. If this gate voltage is respectively inputted into the driving TFT of organic 
electroluminescence (1 1) and organic electroluminescence (1 3), the same current as organic 
electroluminescence (12) will flow, and uniform brightness will be obtained. Thus, once it performs the 
amperometry on a certain data electrical potential difference, amendment in other data electrical potential 
differences can also be performed based on this current value. 

[0049] Also in other organic EL devices on the first scanning line, and the organic EL device on other 
scanning lines, the data electrical potential difference (gate voltage of Driving TFT) on which the same 
current flows by the easy operation can be determined, and uniform brightness can be obtained by this. 
[0050] The amperometry result obtained by the above-mentioned amperometry component is memorized by 
the memory device which memorizes the result shown in drawing 6 , amendment of a data signal is 
performed by the arithmetic element and the amended data signal is sent to a data driver. The above process 
can perform a uniform gradation display. In addition, a user can perform [ a use front or ] the above 
brightness amendments suitably while in use. 

[0051] (Operation gestalt 2) In the above-mentioned operation gestalt 1, brightness amendment of the 
organic EL device of a direction which met the data line is performed by the current value measured by each 
amperometry component. Therefore, when there is no dispersion in each amperometry component itself, in 
all organic electroluminescence, uniform brightness can be obtained by the approach explained with the 
operation gestalt 1 . 

[0052] However, when an amperometry component is made by the substrate, property dispersion is in the 
amperometry component itself, and there is a possibility that dispersion may have arisen in the measurement 
itself. In this case, even if it amends a data electrical potential difference like the operation gestalt 1 , the 
brightness of an organic EL device differs in the direction (direction which crosses a current supply source 
line) which met the scanning line. For example, in organic electroluminescence (11), organic 
electroluminescence (2 1), organic electroluminescence (m, 1), even if it inputs a data electrical potential 
difference so that brightness may become the same, brightness will differ. 

[0053] In order to amend property dispersion of this amperometry component itself, after inputting the 
predetermined data electrical potential difference amended by performing amendment like the operation 
gestalt 1, as shown in drawing 12 , the measurement of luminance of a pixel is performed to the direction 
which met the scanning line. By this measurement of luminance, the case where the brightness of organic 
electroluminescence (1 1), organic electroluminescence (2 1), organic electroluminescence (m, 1) comes 
to show drawing 13 is considered. 

[0054] Below, organic electroluminescence (11) and organic electroluminescence (2 1) are considered for 
simplification of explanation. The current-brightness property of organic electroluminescence can be mostly 
approximated in a straight line, as shown in drawing 14 . Here, the brightness of organic 
electroluminescence (1 1) is made into the brightness K2 of Kl and organic electroluminescence (2 1), and 
the current value at that time is set to IK1 and IK2. Moreover, gate voltage of the driving TFT of VK1 and 
organic electroluminescence (2 1) is set to VK2 for the gate voltage of the driving TFT of the organic 
electroluminescence (1 1) in this brightness. In this case, gate voltage and the relation of the current which 
flows to organic electroluminescence become a thing as shown in drawing 15 . 

[0055] Therefore, it is the gate voltage of the driving TFT of organic electroluminescence (1 1) by the same 
view as the above-mentioned operation gestalt 1, using the intensity level of organic electroluminescence (1 
1) as criteria brightness [0056] 
[Equation 6] 
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log(lK2Hoq(l K1 )+aVKi 
a 

[0057] If it is alike and carries out, the current value which flows to organic electroluminescence (11) and 
organic electroluminescence (2 1) is in agreement, and brightness can be made the same. Also in other 
organic EL devices on the first data line, the same brightness as the organic EL device on the second data 
line is obtained by amending like the above. 

[0058] Thus, property dispersion is in the amperometry component itself, and also when dispersion has 
arisen in the luminescence brightness of an organic EL device in the direction which met the scanning line, 
uniform brightness can be obtained by amending as mentioned above. 

[0059] (Operation gestalt 3) This operation gestalt explains the example which measures the current which 
flows to each organic EL device by one amperometry component, as shown in drawing 16 . In this case, 
synchronizing with the scan of the scanning line, the current which flows to each organic EL device cannot 
be measured by having given the predetermined electrical potential difference to all the data lines like the 
operation gestalt 1 . So, with this operation gestalt, the current which flows to an organic EL device with the 
following procedures is measured. 

[0060] First, a scan electrical potential difference is given to the first scanning line, and the gate of the 
switching TFT on the first scanning line is made open. Synchronizing with this, a predetermined data 
electrical potential difference is inputted into the first data line, and the data electrical potential difference 
which makes an organic EL device 0 gradation is inputted into the other data line. Thereby, the current 
which flows to organic electroluminescence (11) can be measured by the amperometry component. Then, a 
scan electrical potential difference is again given to the first scanning line, and the gate of the switching TFT 
on the first scanning line is made open. Synchronizing with this, a predetermined data electrical potential 
difference is inputted into the second data line, and the data electrical potential difference which makes an 
organic EL device 0 gradation is inputted into the other data line. Thereby, the current which flows to 
organic electroluminescence (12) can be measured by the amperometry component, the current which flows 
to each organic EL device on the first scanning line can be measured by one amperometry component by 
boiling, attaching and repeating the above processing to other data lines successively. What is necessary is 
just to perform the above processing about other scanning lines one by one, in case the current which flows 
to each organic EL device on other scanning lines is measured. It enables this to measure all the current 
values that flow to each organic EL device. 

[0061] Thus, a uniform gradation display can be obtained by saving the current value which flows to each 
obtained organic EL device in memory, and amending a data electrical potential difference, as shown in the 
above-mentioned operation gestalt 1 based on this. 

[0062] (Operation gestalt 4) This operation gestalt explains other examples which measure the current which 
flows to each organic EL device by one amperometry component, as shown in drawing 17 . Here, the TFT 
component is arranged for every current supply source line. The amperometry approach in this case is 
explained below. 

[0063] In the initial state, the gate of the TFT component arranged at each current supply source line is 
closed. In the condition, first, a scan electrical potential difference is given to the first scanning line, the gate 
of the switching TFT on the first scanning line is made open, and a predetermined data electrical potential 
difference is inputted into the first data line synchronizing with this. Thereby, although the gate of the 
driving TFT on the first scanning line is opened, since all the gates of TFT arranged at each current supply 
source line are closed, a current does not flow to the organic EL device on the first scanning line. Next, the 
gate of TFT arranged at the first current supply source line is made open. Thereby, a current flows only to an 
organic EL device (11). The current at this time is measured by the amperometry component. Then, the 
current value which flows to each organic EL device on the first scanning line can be measured by one 
amperometry component by making open TFT arranged one by one at the second current supply source line, 
TFT arranged at the third current supply source line, the gate, and measuring the current which flows to 
each organic EL device at this time. Then, the first scanning line is scanned again and the data electrical 
potential difference from which an organic EL device serves as 0 gradation through each data line is 
inputted. And it becomes possible to measure all of the second scanning line, the third scanning line, and the 
current value that flows to each organic EL device by repeating the above processing successively with ... 
[0064] Thus, a uniform gradation display can be obtained by saving the current value which flows to each 
obtained organic EL device in memory, and amending a data electrical potential difference, as shown in the 
above-mentioned operation gestalt 1 based on this. 
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[0065] In addition, although the above-mentioned operation gestalt explained the example of the electro- 
optic device which used the organic EL device as an electro-optics optical element, this invention is 
applicable also to the electro-optic device which used the inorganic EL element. 
[0066] 

[Effect of the Invention] As explained in full detail above, even when an amperometry component is 
prepared for every current supply source line in the organic EL device of a active-matrix configuration 
according to this invention, the current which flows to each organic EL device can be measured, and 
brightness dispersion can be amended using this current value. Furthermore, even when only one 
amperometry component is prepared, the current which flows to each organic EL device can be measured, 
and brightness dispersion can be amended using this current value. Therefore, compared with the 
conventional technique which needs to arrange the amperometry component for every pixel, a numerical 
aperture is improved, circuitry can be simplified and the yield can be raised. Furthermore, amperometry 
dispersion by property dispersion of an amperometry component can be prevented, and current detection can 
be performed correctly. 
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fc, COWSfcfcfrStfftEL (1, 1) CDK^-Ttfy 
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t)> t»EL (1, 1) £DK^-l'lf>yTFT©y-h 10 

[0 0 5 6] 
[£St6] 

log(lK2)-loq(lKl)+oVK1 
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[0 0 6 0] *t\ m-©^aBBK3£S«E*-^^T, 
»-O^SS±©W7f V^T f Toy-h^- 7 
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(8) 



13 



±U lelK1gfiE^ffiliiS{l:Lr^S$0^|6j±^-a:Sili: 
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[0 5] -flSW^T^-r-f^VhiJ^XfllfiScCDW^EL 20 
[0 6] USS^ffi 1 tDW«SE L-»<*/KO«|)«*^-rBK 
[0 7 ] HMJgffi l tfcvr, WfcaJjtJR^fcj: Ktfflfe 
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[09] -fiSW&TF TKfc^T, Ut?1#1£jbH;ir<=>0^ 
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[01 5 ] 0 6 iCfjk Isfc^Wk EL (K 1)% (2, 
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